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,QWURGXFWLRQ
5HPDQXIDFWXULQJ SURYLGHV DQ DSSURDFK IRU VXVWDLQDEOH GHYHORSPHQW LQ WKUHH GLPHQVLRQV ± HQYLURQPHQWDO
HFRQRPLF DQG VRFLDO ,W EULQJV EDFN XVHG SURGXFWV EXW LQ D TXDOLW\ HTXDO WR RU EHWWHU WKDQ D QHZ SURGXFW
5HPDQXIDFWXULQJUHFRYHUVXVHGSURGXFWVDQGWXUQVWKHPEDFNZLWKWKHVDPHTXDOLW\DQGIXQFWLRQDOLW\DVQHZSURGXFW
>@
%HIRUHVWDUWLQJDQ\V\VWHPWKHPRVWLPSRUWDQWLVVXHLVHYDOXDWLRQRIHFRQRPLFDVSHFWVDVZHOODVDVVHVVPHQWRI
HQYLURQPHQWDODQGVRFLDODVSHFWV$PDQXIDFWXUHUZLOODSSO\UHPDQXIDFWXULQJRQO\LIWKHUHLVDFHUWDLQFRVWVDYLQJLQ
UHPDQXIDFWXUHGSURGXFWV DVFRPSDUHG WRQHZRQHV2WKHUZLVH WKH UHPDQXIDFWXULQJFRQFHSW LVQRW LQWHUHVWLQJ IRU
PDQXIDFWXUHUV 7KHUH DUH DOVR VHYHUDO RWKHU DVSHFWV DV SURGXFWLYLW\ RI UHPDQXIDFWXULQJ V\VWHP DQG GHPDQG IRU
UHPDQXIDFWXUHGSURGXFWV>@
)URP DQ HQYLURQPHQWDO SRLQW RI YLHZ UHPDQXIDFWXULQJ SURYLGHV DQ RSSRUWXQLW\ WR XVH IHZHU UHVRXUFHV UHXVH
PDWHULDOV DQG UHGXFH SROOXWLRQ DQG ZDVWH :LWK UHVSHFW WR VRFLDO DVSHFWV UHPDQXIDFWXULQJ RIIHUV FRQVWDQW
DGYDQFHPHQW LQGLIIHUHQW WHFKQRORJLHVHPSOR\PHQWRSSRUWXQLWLHVDQGSXUFKDVHRISURGXFWVZLWKORZHUFRVWVDPH
TXDOLW\DQGZDUUDQW\>@
5HPDQXIDFWXULQJ SURYLGHV EHQHILWV QRW RQO\ IRU FRPSDQLHV DQG EXVLQHVVHV EXW DOVR IRU FXVWRPHUV DQG WKH
HQYLURQPHQW7KH UHPDQXIDFWXULQJ FRQFHSWSURYLGHVSURGXFWTXDOLW\ DW D ORZHUSULFH WKDQ DSURGXFWZKLFK LVQRW
UHPDQXIDFWXUHGUHGXFWLRQRIUDZPDWHULDOVXVHGDQGZDVWHJHQHUDWHGDQGILQDQFLDOVDYLQJV$FFRUGLQJWR6QRGJUHVV
>@LPSOHPHQWDWLRQRIWKHUHPDQXIDFWXULQJSURFHVVVDYHVXSWRRIUDZPDWHULDOVUHGXFHVFRQVXPSWLRQRIWKHUPDO
DQGHOHFWULFDOHQHUJ\E\±DQGXVHVXSWROHVVZDWHU$OVRDYRLGDQFHRIXSWRRIJUHHQKRXVHJDV
HPLVVLRQVKDVEHHQUHSRUWHG>@0DWHULDOHQHUJ\DQGZDWHUVDYLQJVDUHVLJQLILFDQWDQGSURYLGHILQDQFLDOVDYLQJV
IRUDQHQWHUSULVHWKXVDOORZLQJUHGXFWLRQLQWKHSULFHRIDSURGXFW6WLOOPDQ\EDUULHUVH[LVWWKDWSUHYHQWPDQXIDFWXULQJ
HQWHUSULVHVIURPLPSOHPHQWLQJWKHUHPDQXIDFWXULQJSURFHVV7KHPDLQEDUULHUVDUHUHODWHGWRODFNRINQRZOHGJHLQ
VRFLHW\DERXWWKHUHPDQXIDFWXULQJFRQFHSWWKXVFDXVLQJVXVSLFLRQRIWKHUHPDQXIDFWXUHGSURGXFW$OVRWKHULVNWKDW
LQYHVWPHQWVLQUHRUJDQL]LQJWKHSURGXFWLRQDQGORJLVWLFV¶SURFHVVHVPLJKWEHJUHDWHUWKDQWKHSRWHQWLDOILQDQFLDOEHQHILW
ZKLFKSUHYHQWVPDQXIDFWXUHUVIURPLPSOHPHQWLQJWKHUHPDQXIDFWXULQJFRQFHSWLQWKHLUHQWHUSULVH>@
2IWHQ VPDOO DQGPHGLXP VL]H HQWHUSULVHV GR QRW KDYH HQRXJK NQRZOHGJH DQG FDSDFLW\ WR DVVHVV ZKHWKHU WKH
UHPDQXIDFWXULQJSURFHVVZRXOGSURYLGHDVXVWDLQDEOHVROXWLRQIRUIXUWKHUEXVLQHVVGHYHORSPHQW7KHUHIRUH LQ WKLV
VWXG\DGHFLVLRQVXSSRUWWRROEDVHGRQV\VWHPG\QDPLFVPRGHOLQJZDVGHYHORSHGWRDVVLVWDQHQWHUSULVHLQFRQVLGHULQJ
LPSOHPHQWDWLRQRIWKHUHPDQXIDFWXULQJSURFHVVE\VKRZLQJWKHHIIHFWRIVXFKGHFLVLRQRQSURGXFWLRQSHUIRUPDQFH
ZLWK UHVSHFW WR HQYLURQPHQWDO HFRQRPLF DQG VRFLDO DVSHFWV ,Q VHYHUDO VWXGLHV > ±@ GHFLVLRQ PDNLQJ
PHWKRGRORJLHV KDYH EHHQ SUHVHQWHG 7KRXJK WKH\ KDYH PDLQO\ IRFXVHG RQ HYDOXDWLRQ RI HFRQRPLF YLDELOLW\ RI
UHPDQXIDFWXULQJHJGHWHUPLQLQJFRVWHIIHFWLYHQHVVLQGH[RIUHPDQXIDFWXULQJ
0HWKRGRORJ\
2.1. Preliminary assessment and data collection 
1RWDOOHQWHUSULVHVDUHVXLWDEOHIRULPSOHPHQWLQJWKHUHPDQXIDFWXULQJFRQFHSW$QHQWHUSULVH¶VVXLWDELOLW\FDQEH
GHWHUPLQHGE\FRQGXFWLQJDSUHOLPLQDU\DVVHVVPHQWDQGDYRLGLQJWKRURXJKGDWDFROOHFWLRQDQGDQDO\VLV,QWKLVVWXG\
DQDOJRULWKPZDVGHYHORSHGEDVHGRQTXHVWLRQVRQFKDUDFWHULVWLFVRIDSURGXFWDQGLWVSURGXFWLRQSURFHVVVHH)LJ
%\DSSO\LQJWKHDOJRULWKPDQHQWHUSULVHFDQDYRLGWKRURXJKGDWDFROOHFWLRQDQGDQDO\VLVWKDWLVERWKWLPHDQGUHVRXUFH
FRQVXPLQJ
$IWHUWKHSUHOLPLQDU\DVVHVVPHQWGHHSHUDQDO\VLVRIWKHPDQXIDFWXULQJSURFHVVHVKDVWREHFRQGXFWHGWKLVUHTXLUHV
FROOHFWLRQDQGDQDO\VLVRIGDWD'DWDFROOHFWLRQLVEDVHGRQDVHWRIHQYLURQPHQWDOHFRQRPLFDQGVRFLDOLQGLFDWRUV,Q
WKLVVWXG\DGDWDTXHVWLRQQDLUHZDVGHYHORSHGWKDWFRQVLVWVRIIRXUSDUWVVHH)LJ7KHILUVWSDUWLQWURGXFHVWKHDLP
RI WKH GDWD TXHVWLRQQDLUH DQG LWV PDLQ WDUJHW JURXS QHFHVVDU\ WR EH LQYHVWLJDWHG 7KH VHFRQG LQFOXGHV JHQHUDO
LQIRUPDWLRQDERXWWKHHQWHUSULVH±QXPEHURIHPSOR\HHVORFDWLRQRIWKHHQWHUSULVHHWF7KHSXUSRVHRIWKHWKLUGSDUW
RI WKH GDWD TXHVWLRQQDLUH LV WR JHW DV GHWDLOHG LQIRUPDWLRQ DERXW WKHPDQXIDFWXULQJ DQG UHPDQXIDFWXULQJ SURFHVV
LQGLFDWRUV DQG SDUDPHWHUV DV SRVVLEOH ,Q WKH ODVW SDUW RI WKH TXHVWLRQQDLUH DGGLWLRQDO LQIRUPDWLRQ FKDUDFWHUL]LQJ
PDQXIDFWXULQJDQGUHPDQXIDFWXULQJSURFHVVHVLVFROOHFWHG
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

)LJ$OJRULWKPIRUSUHOLPLQDU\DVVHVVPHQWRIDSURGXFW¶VVXLWDELOLW\IRUUHPDQXIDFWXULQJ
2.2. Decision support tool 
7KHRYHUDOODLPRI WKHGHFLVLRQVXSSRUW WRRO LV WRVKRZKRZWKHGHFLVLRQRI LPSOHPHQWLQJWKHUHPDQXIDFWXULQJ
SURFHVVLQDQHQWHUSULVHZRXOGFKDQJHLWVSHUIRUPDQFHZLWKUHVSHFWWRHQYLURQPHQWDOVRFLDODQGHFRQRPLFDVSHFWV
7KHGHFLVLRQVXSSRUWWRROLVDSSOLFDEOHWRDQ\HQWHUSULVHWKDWFRQVLGHUVLQWURGXFWLRQRIWKHUHPDQXIDFWXULQJFRQFHSW
RUWKDWLVLQWHUHVWHGLQHYDOXDWLRQRIWKHH[LVWLQJUHPDQXIDFWXULQJSURFHVV,QWKLVVWXG\WKHGHFLVLRQVXSSRUWWRROZDV
GHYHORSHGE\XVLQJ V\VWHPG\QDPLFVPHWKRGRORJ\6\VWHPG\QDPLFV LVRQHRI WKHPHWKRGVRI V\VWHPV WKLQNLQJ
6\VWHPG\QDPLFVZDVGHYHORSHGE\3URIHVVRU-D\:)RUUHVWHULQWKHPLGGOHRIWKHV>@6LQFHWKHQV\VWHP
G\QDPLFVKDVEHHQDSSOLHGWRDVHWRIYDULRXVFRPSOH[V\VWHPVHJDJULFXOWXUH>@IRUHVWU\>@WUDQVSRUWDWLRQ>@
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HQHUJ\>@DQGHQHUJ\HIILFLHQF\>@ZDVWHPDQDJHPHQW>@HWF$OWKRXJKV\VWHPG\QDPLFVZDVLQLWLDOO\
GHYHORSHGIRUDQDO\VLVRILQGXVWULDOV\VWHPV>@LWKDVUDUHO\EHHQDSSOLHGIRUPRGHOLQJUHPDQXIDFWXULQJSURFHVVHV
DVXVXDOO\$QDO\WLF+LHUDUFK\3URFHVV$+3RU*UDSK7KHRUHWLF$SSURDFK*7$KDVEHHQXVHG>@ 3UHYLRXV
V\VWHPG\QDPLFVPRGHOVRQUHPDQXIDFWXULQJKDYHEHHQGHYHORSHGWRHYDOXDWHDV\VWHP¶VLPSURYHPHQWVWUDWHJLHVDQG
WREXLOGDGHFLVLRQVXSSRUWWRROIRUSULFLQJPRGHOVWKXVWKH\ZHUHPDLQO\EDVHGRQVHYHUDOHFRQRPLFDQGWHFKQLFDO
DVSHFWVZKHUHDV VRFLDO DQGHQYLURQPHQWDO DVSHFWVZHUHQRW DVVHVVHG6\VWHPG\QDPLFVKHOSVGHFLVLRQPDNHUV WR
DQDO\]HFRPSOH[DQGG\QDPLFEHKDYLRUVZLWKLQV\VWHPVWKURXJKPRGHOLQJDQGVLPXODWLRQ>@$OWKRXJKLQLWLDOO\WKLV
PHWKRGZDVGHYHORSHGWRKHOSFRPSDQLHVWRLPSURYHWKHLUXQGHUVWDQGLQJDERXWPDQXIDFWXULQJSURFHVVHVQRZDGD\V
LWLVPDLQO\XVHGIRUDQDO\VLVDQGIRUPXODWLRQRISROLFLHVLQSXEOLFDQGSULYDWHVHFWRUV>@


)LJ*HQHUDOVFKHPHRIWKHGDWDFROOHFWLRQTXHVWLRQQDLUH
$JHQHUDOVWUXFWXUHRIWKHPRGHO±GHFLVLRQVXSSRUWWRROGHYHORSHGLQWKLVVWXG\LVLOOXVWUDWHGLQ)LJXUH7KHPRGHO
FRQVLVWVRI WZRPDLQ IORZV±PDQXIDFWXULQJDQG UHPDQXIDFWXULQJ IORZ)ORZVDUHFRQQHFWHG WRHDFKRWKHU DV WKH
UHPDQXIDFWXULQJ IORZ SDUWO\ GHSHQGV RQ WKHPDQXIDFWXULQJ IORZ 7KH UHPDQXIDFWXULQJ IORZ DOVR GHSHQGV RQ WKH
RYHUDOOGHPDQGIRUSURGXFWV$IWHU WKHXVHVWDJH WKHPDQXIDFWXUHGSURGXFWV IRUPLQIORZIRU WKHUHPDQXIDFWXULQJ
SURFHVV2YHUDOOWKHPRGHOFRQVLVWVRIVXEPRGHOVVHH)LJHDFKRIWKHPFKDUDFWHUL]HGZLWKDVHWRIHTXDWLRQV
,QWKHPRGHOWKHGHFLVLRQRIZKHWKHUWRLPSOHPHQWWKHUHPDQXIDFWXULQJSURFHVVRUQRWLVEDVHGRQWKHUHVXOWRIQHW
LQFRPHLQFDVHRIPDQXIDFWXULQJRQO\DQGLQFDVHRIUHPDQXIDFWXULQJ&RPSDULVRQRIWKHQHWLQFRPHUHVXOWVDOORZVWR
DVVHVVZKLFKRIWKHFRQFHSWVSURYLGHVKLJKHUQHWLQFRPHFRQVLGHULQJWKHQXPEHURISURGXFWVVROGDQGYDULRXVFRVWV
WR SURGXFH WKHP VXFK DV WUDQVSRUWDWLRQ HQHUJ\ FRQVXPSWLRQ PDWHULDOV HWF 7KXV QHW LQFRPH DFFXPXODWHV WKH
GLIIHUHQFHEHWZHHQUHYHQXHDQGFRVWVVHH(T
 
³ ¦  initiiiijii NIdttIMPRVPCSRPIPPNI   

ZKHUH
NIi WKHQHWLQFRPHRIii PDQXIDFWXULQJRUUHPDQXIDFWXULQJ(85
IPPi LQFRPHSHUSURGXFWSURGXFHGLQSURFHVVi(85SURGXFW
SRPj VDOHVUDWHRISURGXFWjj PDQXIDFWXUHGRUUHPDQXIDFWXUHGSURGXFWVSURGXFWV\HDU
VPCi YDULDEOHSURGXFWLRQFRVWVRISURFHVVi(85SURGXFW
PRi SURGXFWLRQUDWHRISURFHVViSURGXFWV\HDU
init
iNI  LQLWLDOQHWLQFRPHRISURFHVVi(85
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
)LJ6WUXFWXUHRIWKHGHFLVLRQVXSSRUWWRRO
7KUHHVFHQDULRVZHUHGHYHORSHGWRWHVWWKHPRGHO7KHEDVHOLQHVFHQDULRVLPXODWHVWKHKLVWRULFDOGHYHORSPHQWRID
PDQXIDFWXULQJ HQWHUSULVH7KLV LV WKH VLWXDWLRQZKHQ WKH HQWHUSULVHSURGXFHV VSHFLILFSURGXFWV DQG WKH FRQFHSWRI
UHPDQXIDFWXULQJLVQRWLPSOHPHQWHG6FHQDULRVLPXODWHVDVLWXDWLRQZKHQWKHHQWHUSULVHGHFLGHVWRLPSOHPHQWWKH
UHPDQXIDFWXULQJFRQFHSW±WKHSURGXFWVUHWXUQDIWHUVRPHVSHFLILFWLPHIRUUHPDQXIDFWXULQJ6FHQDULRVLPXODWHVWKH
VLWXDWLRQZKHQ WKHHQWHUSULVH LPSOHPHQWV WKH UHPDQXIDFWXULQJFRQFHSWDQGDOVRPDNHVVRPH LPSURYHPHQWV LQ WKH
GHVLJQRI WKHSURGXFW DQG LWVSURGXFWLRQSURFHVVHV ,W LV DVVXPHG WKDW LPSURYLQJ WKHSURGXFWGHVLJQZLOOPDNH LW
SRVVLEOHWRUHGXFHWKHWLPHFRQVXPHGIRUDSURGXFW¶VGLVDVVHPEO\DQGDVVHPEO\SURFHVVHV,WLVDOVRFRQVLGHUHGWKDW
WKHPDMRULW\RIFXVWRPHUVDUHLQIRUPHGDERXWWKHDYDLODELOLW\TXDOLW\DQGSULFHRIUHPDQXIDFWXUHGSURGXFWV
2.3. Case study 
6HOHFWLRQRIDQHQWHUSULVHIRUWKHFDVHVWXG\ZDVPDGHEDVHGRQWKHGHYHORSHGDOJRULWKPIRUSUHOLPLQDU\VXLWDELOLW\
DQDO\VLV7KHVHOHFWHGHQWHUSULVHLVORFDWHGSULPDULO\LQ/DWYLDDQGSURYLGHVPDQXIDFWXULQJDQGUHPDQXIDFWXULQJRI
FDUGDQVKDIWV2QO\HOHFWULFDOHQHUJ\LVXVHGIRUPDQXIDFWXULQJDQGUHPDQXIDFWXULQJSURFHVVHVDVDOOHTXLSPHQWZRUNV
ZLWKHOHFWULFLW\1RZDWHULVFRQVXPHGDQGRQO\GU\FOHDQLQJLVDSSOLHG
,Q/DWYLD WKHHQWHUSULVHKDVDQHVWDEOLVKHGQHWZRUNRIUHYHUVHORJLVWLFVIRUUHFHLYLQJWKHXVHGFDUGDQVKDIWVIRU
UHPDQXIDFWXULQJ$SDUWQHULQ*HUPDQ\HQVXUHVGHOLYHU\RIQHZVSDUHSDUWV
5HVXOWV
7KHUHVXOWVRIWKHEDVHOLQHVFHQDULRVKRZZKDWWUHQGVLQWKHGHYHORSPHQWRIWKHV\VWHPFDQEHH[SHFWHGLQWKH
IXWXUHLIWKHHQWHUSULVHDSSOLHVRQO\WKHPDQXIDFWXULQJFRQFHSW:KHUHDVWKHUHVXOWVRI6FHQDULRVDQGVKRZWKH
GHYHORSPHQWRIWKHV\VWHPLQFDVHRILPSOHPHQWLQJWKHUHPDQXIDFWXULQJFRQFHSW,WFDQEHVHHQLQ)LJXUHWKDWLQ
WHQ\HDUV6FHQDULRSURYLGHVDQLQFUHDVHLQWKHQHWLQFRPHE\DERXWDVFRPSDUHGWRWKHEDVHVFHQDULR6FHQDULR
SURYLGHVDIXUWKHULQFUHDVHLQWKHQHWLQFRPHDQGUHDFKHVDERYHWKHEDVHVFHQDULROHYHO
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
)LJ5HVXOWVRIWKHQHWLQFRPH
7KHUHVXOWVFOHDUO\LQGLFDWHWKDWKLJKHUQHWLQFRPHLVDFKLHYHGZKHQUHPDQXIDFWXULQJLVLPSOHPHQWHG,QDGGLWLRQ
LWFDQEHVHHQWKDWDGYDQFHPHQWLQWKHSURGXFWDQGSURFHVVGHVLJQVFHQDULRFDQSURYLGHKLJKHUQHWLQFRPH±D
PLOOLRQ(85OLPLWLVUHDFKHGLQ\HDUVDQGPRQWKVDVFRPSDUHGWR\HDUVDQGPRQWKVLQFDVHRIVFHQDULR7R
XQGHUVWDQGWKHDGYDQWDJHVDQGGLVDGYDQWDJHVSURYLGHGE\HDFKVFHQDULRVHYHUDOLQGLFDWRUVDUHH[SUHVVHGSHUSURGXFW
XQLWVHH7DEOH
7DEOH&RPSDULVRQRIPDLQLQGLFDWRUVEHWZHHQVFHQDULRV
,QGLFDWRU %DVHVFHQDULR 6FHQDULR 6FHQDULR 8QLW
1HWLQFRPHSHUSURGXFW    (85SURGXFW
6RFLDOLQGLFDWRUV    
1XPEHURIHPSOR\HHV    HPSOR\HHV
7LPHVSHQWSHUSURGXFWSURGXFWLRQ    PLQSURGXFW
(FRQRPLFLQGLFDWRUV    
6WDIIVDODULHVSHUSURGXFW    (85SURGXFW
7UDQVSRUWDWLRQFRVWVSHUSURGXFW    (85SURGXFW
(OHFWULFLW\FRVWVSHUSURGXFW    (85SURGXFW
$YHUDJHPDWHULDOFRVWVSHUSURGXFW    (85SURGXFW
7RWDOFRVWVSHUSURGXFW    (85SURGXFW
(QYLURQPHQWDOLQGLFDWRUV     
)XHOFRQVXPSWLRQ±UHYHUVHORJLVWLFVRIXVHG
SURGXFWV    OLWUHVSURGXFW
)XHOFRQVXPSWLRQ±ORJLVWLFVRIVSDUHSDUWV    OLWUHVSURGXFW
7RWDOFRQVXPSWLRQSHUSURGXFW    OLWUHVSURGXFW
(OHFWULFLW\FRQVXPSWLRQ    N:KSURGXFW
$YHUDJHFRQVXPSWLRQRIQHZPDWHULDOV    NJSURGXFW
(PLVVLRQVIURPWUDQVSRUWDWLRQ    W&2SURGXFW
(PLVVLRQVIURPHOHFWULFLW\SURGXFWLRQDQG
WUDQVPLVVLRQ    W&2SURGXFW
(PLVVLRQVIURPPDWHULDOV¶SURGXFWLRQ    W&2SURGXFW
*HQHUDWLRQRIVFUDSPHWDO    W\HDU

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7DEOH  VKRZV VRFLDO HFRQRPLF DQG HQYLURQPHQWDO LQGLFDWRUV µ1XPEHU RI HPSOR\HHV¶ LV VHOHFWHG DV D VRFLDO
LQGLFDWRU7KHUHVXOWVVKRZWKDWDGGLWLRQDOHPSOR\HHVDUHQHFHVVDU\IRUWKHUHPDQXIDFWXULQJSURFHVVHV,WLVH[SODLQHG
E\GLVDVVHPEO\FOHDQLQJDQGDVVHPEO\SURFHVVHVLQYROYHGLQUHPDQXIDFWXULQJ,QVFHQDULRRQHOHVVHPSOR\HHLV
QHFHVVDU\WKDQLQVFHQDULRDVLPSURYHGSURGXFWGHVLJQDOORZVIDVWHUGLVDVVHPEO\DQGDVVHPEO\UHDOL]DWLRQ)RUWKH
HQWHUSULVHLWDOORZVSURGXFLQJPRUHSURGXFWVSHUWKHVDPHWLPHXQLW
&RVWVUHODWHGWRWKHSURGXFWLRQSURFHVVDUHVHOHFWHGIRUHFRQRPLFDVSHFWV7DEOHVKRZVWKDWVWDIIVDODULHVDUH
WZLFHDVKLJKLQVFHQDULRDQGE\KLJKHULQVFHQDULRWKDQLQWKHEDVHVFHQDULRZKLFKLVDFRQVLGHUDEOHLQFUHDVH
UHODWHGWRWLPHVSHQWSHUSURGXFWXQLWSURGXFHG(OHFWULFLW\FRVWVDUHVOLJKWO\KLJKHULQVFHQDULRVDQGEHFDXVHRI
WKH VSHFLILF SURFHVVHV QHFHVVDU\ IRU UHPDQXIDFWXULQJ :KHUHDV WUDQVSRUWDWLRQ FRVWV DUH E\   ORZHU IRU
UHPDQXIDFWXULQJ VFHQDULRV DV OHVV VSDUH SDUWV DQG PDWHULDOV DUH UHTXLUHG IRU UHPDQXIDFWXUHG SURGXFWV 7KXV
WUDQVSRUWDWLRQFRVWVDUHFRPSRVHGPDLQO\RIUHYHUVHORJLVWLFVFRVWVZLWKLQ/DWYLD,QWKHEDVHVFHQDULRPDWHULDOVDUH
WUDQVSRUWHGPRUHIUHTXHQWO\DQGRYHUODUJHUGLVWDQFHV7KXVPDWHULDOVFRVWVDUHDOVRKLJKHULQFDVHRIPDQXIDFWXULQJ
QHZSURGXFWV
,Q7DEOHHQYLURQPHQWDODVSHFWVFRYHUUHVRXUFHFRQVXPSWLRQDQGUHODWHGJUHHQKRXVHJDVHPLVVLRQVH[SUHVVHGLQ
&2HTXLYDOHQW$VGHVFULEHGDERYHIXHODQGPDWHULDOVFRQVXPSWLRQLVORZHUIRUUHPDQXIDFWXULQJSURFHVVHVZKHUHDV
HOHFWULFLW\FRQVXPSWLRQLVDELWKLJKHU6LPLODUUHVXOWVDUHREWDLQHGIRU&2HPLVVLRQV,QDGGLWLRQWKHDPRXQWRIVFUDS
PHWDOJHQHUDWHGZDVDVVHVVHG,QWKHEDVHVFHQDULRXVHGSURGXFWVGRQRWUHWXUQWRWKHSURGXFHUHQWHUSULVHDQGDUH
PRVWSUREDEO\VROGDVVFUDSPHWDOWRPHWDOUHF\FOHUVDOWKRXJKWKLVGRHVQRWSURYLGHDQ\LQFRPHIRUWKHHQWHUSULVH,Q
FDVHRIUHPDQXIDFWXULQJDOOSDUWVWKDWDUHLQYHU\EDGFRQGLWLRQDQGFDQQRWEHXVHGLQUHPDQXIDFWXUHGSURGXFWVJRWR
VFUDSPHWDODQGWKHHQWHUSULVHUHFHLYHVDGGLWLRQDOLQFRPH
7RVXPXSDOODGYDQWDJHVDQGGLVDGYDQWDJHVSURYLGHGE\WKHVFHQDULRVLPSOHPHQWDWLRQRIUHPDQXIDFWXULQJKHOSV
WRSURGXFHDERXWPRUHSURGXFWXQLWVDQGUHGXFHPDWHULDOV¶FRQVXPSWLRQE\DERXW$OVRDOPRVWRI
&2HPLVVLRQVFDQEHDYRLGHGDQGDERXWRIIXHOFRQVXPSWLRQUHGXFHG,QWKHDQDO\]HGFDVHWKHLPSOHPHQWDWLRQ
RIUHPDQXIDFWXULQJSURFHVVZRXOGUHGXFHHOHFWULFLW\FRQVXPSWLRQE\DERXW2YHUDOOIRUWKHHQWHUSULVHVHOHFWHG
DV WKH FDVH VWXG\ LPSOHPHQWDWLRQ RI WKH UHPDQXIDFWXULQJ SURFHVVZRXOG SURYLGH FOHDU DGYDQWDJHV LQ DOO DVSHFWV
FRQVLGHUHG
&RQFOXVLRQ
$GHFLVLRQVXSSRUWWRROEDVHGRQV\VWHPG\QDPLFVZDVGHYHORSHGLQWKLVVWXG\$QHQWHUSULVHZDVVHOHFWHGIRUWKH
FDVHVWXG\WRDVVHVVWKHSRWHQWLDOLPSDFWRILPSOHPHQWDWLRQRIWKHUHPDQXIDFWXULQJFRQFHSW7KHREWDLQHGVLPXODWLRQ
UHVXOWVVKRZHGWKDWWKHHQWHUSULVHFRXOGDFKLHYHFRQVLGHUDEOHUHGXFWLRQRIIXHODQGPDWHULDOVFRQVXPSWLRQDQGWKH
UHODWHGHPLVVLRQV WKXVVLJQLILFDQWO\ UHGXFLQJ WKHSURGXFWLRQFRVWV0RUHRYHUQHW LQFRPHRI WKHHQWHUSULVHZRXOG
LQFUHDVHE\±$GYDQFHPHQWLQWKHSURGXFWDQGSURFHVVGHVLJQZRXOGSURYLGHIXUWKHUEHQHILWV)LQDOO\WKH
REWDLQHG UHVXOWV FRQILUP WKH DSSOLFDELOLW\ RI WKH GHYHORSHG GHFLVLRQ VXSSRUW WRRO IRU VXVWDLQDELOLW\ DVVHVVPHQW RI
PDQXIDFWXULQJDQGUHPDQXIDFWXULQJSURFHVVHV
$FNQRZOHGJHPHQWV
7KHZRUNKDVEHHQVXSSRUWHGE\WKH1DWLRQDO5HVHDUFK3URJUDP³(QHUJ\HIILFLHQWDQGORZFDUERQVROXWLRQVIRUD
VHFXUHVXVWDLQDEOHDQGFOLPDWHYDULDELOLW\UHGXFLQJHQHUJ\VXSSO\/$7(1(5*,´
5HIHUHQFHV
>@ $GHVFULSWLRQRIWKHGHVLJQIRUHQGRIOLIHSURFHVV8QLWHG.LQJGRP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
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